Mice carrying the szt1 mutation exhibit increased seizure susceptibility and altered sensitivity to compounds acting at the m-channel.
Mutations in the genes that encode subunits of the M-type K+ channel (KCNQ2/KCNQ3) and nicotinic acetylcholine receptor (CHRNA4) cause epilepsy in humans. The purpose of this study was to examine the effects of the Szt1 mutation, which not only deletes most of the C-terminus of mouse Kcnq2, but also renders the Chnra4 and Arfgap-1 genes hemizygous, on seizure susceptibility and sensitivity to drugs that target the M-type K+ channel. The proconvulsant effects of the M-channel blocker linopirdine (LPD) and anticonvulsant effects of the M-channel enhancer retigabine (RGB) were assessed by electroconvulsive threshold (ECT) testing in C57BL/6J-Szt1/+ (Szt1) and littermate control C57BL/6J+/+ (B6) mice. The effects of the Szt1 mutation on minimal clonic, minimal tonic hindlimb extension, and partial psychomotor seizures were evaluated by varying stimulation intensity and frequency. Szt1 mouse seizure thresholds were significantly reduced relative to B6 littermates in the minimal clonic, minimal tonic hindlimb extension, and partial psychomotor seizure models. Mice were injected with LPD and RGB and subjected to ECT testing. In the minimal clonic seizure model, Szt1 mice were significantly more sensitive to LPD than were B6 mice [median effective dose (ED50) = 3.4 +/- 1.1 mg/kg and 7.6 +/- 1.0 mg/kg, respectively]; in the partial psychomotor seizure model, Szt1 mice were significantly less sensitive to RGB than were B6 mice (ED50 = 11.6 +/- 1.4 mg/kg and 3.4 +/- 1.3 mg/kg, respectively). These results suggest that the Szt1 mutation alters baseline seizure susceptibility and pharmacosensitivity in a naturally occurring mouse model.